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Abstract 



PROBLEM TO BE SOLVED: To provide a semiconductor device in which a fine interconnection is formed easily by a 
method wherein the amount of the warp, of a silicon substrate wafer, which is generated after a high-melting-point 
metal film such as a tungsten film or the like has been formed is reduced by forming a high- melting-point metal 
interconnection. 

SOLUTION: A fine wiring method for a high- melting-point metal comprises a process in which high-melting-point metal 
thin films 5, 6 are formed on an interlayer insulating film 3 formed on the surface of a semiconductor substrate 1 having 
a semiconductor element, a process in which, after the high-melting- point thin films have been formed, an insulating 
film 7 having a tensile stress is deposited on the whole rear of the semiconductor substrate and a projection exposure 
process in which a wiring pattern is transferred to a photoresist on the high-melting-point thin films. 

Int'l Class: H01L021316 H01L021318 H01L0213205 

MicroPat nt R f renc Numb r. 000974918 
COPYRIGHT: (C) 1997 JPO 



1 /2 



2002/01/30 11:25 



&<4 



<*> & m & wf & n (a) 



#W¥9- 45680 

(43)&B!B ¥fiK 9 ^(1997) 2^140 



(51) IntCL' 
H0 1L 21/316 
21/318 
21/3205 



F I 

H0 1L 21/316 
21/318 
21/88 



X 
B 
Z 



SSEIS* *■ «&9(cdK4 OL (£ 5 K) 





»BPP7-193571 


(71)ffilg|A 


000004237 










(22)ttJKB 


^7^(1995) 7 H28B 




JtOS3RiKS3BLTB7*l^ 






(72)&9i# 


/WU TifU 








JWt*HBE£HTB7#H» B^m^tc 














(74) A 


#s± sc* mat (^2*) 



(54) [s&wcd***] *m&$m<o&%&Tm 

(57) agft] «IHE#) 

i anemias ti&jfmftfiiHK 3 _l 
ii^^iLfct, ^#^s«oOT^tc5io®y/s 

OXShS:^tf. 



^^^^ 



6 



(2) 

1 

[f#fF!f*©SSffl] 

«Bi±*»c3loSS»JJ6A«:*-t**«K«>S/y 3>BMb 10 

WattS:*1"*«»lltS:*S»S**XSi:«:*tfi4:S: 
4Mfc*S4Htt#ttK©*(3i*&. 

3 ] tfflBB&tt *#1-S*»»l©*SSt«a£ 

«u§B#«l?©^ u a >StfbB?©*t«?sgJ: y 

fc*tSt3*fclk • 7 * h U V y 5 7 -Y X^lCfe ^TftifE 

©»»#& 

[»i|3©fBmfc!!W§] • 

[0 0 0 1] 
[0 0 0 2] 

[ft3fc©&ffi] *WIKM»©tftHfcfeJ:OT**ftl4fc 
«fcbT«f±ttK:ifc©&tiT33»J, JWft-CttO. l.5~ 30 

o. 2 5 Min«>-«t*sa**c«ft-anfe^ 4 Ey7 : ^-f 

tflWatWStlT^S. ^©<fce>ft¥^#5WX©i« 
[0 0 0 3] £fflJ:d*4M*#fW;*©aMI(fl:fcWa[ 

«©#»-fb»cfe»*y- h®MBEi&&£>-5vn*TJf 8P©I2 40 
bT* Stt«©<Sv>WlHuft^M«:*»lc«ffl-}- 

[0004] Z.©£-5 ftlllljAMHIlOfi&KOTSa^ 
SKio wrBI 6 -CftiH-rs. 0 6 ttamSlc®£CgB$-t 

2 1 ©Si®8IUci2M OSHv^^i! 

l&tit&M (Hw*T) = *UT, El 6 (a) {C^-tJ; 

e> i/ y n 2 i ©*B©ffi&©mK:ittfcji 2 so 



4#M3R9 -4 5 6 8 0 

2 

^T'MfcM 2 2 £31* * 3>#?h?L24 #J£f££ *i 

[0 0 0 5] #C£, ;t y 7^ * ;i/ 2 5 ^AlBUfiMK 2 3 
U 3 > # * h?L 2 4 SP©J<£ffcJi 2 2 iilC®* L 

^-r>Ki*ft*»faa* (cvd) srawats*,*. 3 

4 £ Wf : A-r^A^mfS'fbb3>^^ h?L2 4©-d" 
&t#flft/> bT < -5 # > ^^r^l»©^/'!»; * 

[0 0 0 6] U*«U ZL©^>^7 L >'^2 6tiEI6 

(a) icgf i •J c^^ftf;^ 'J 3 
i©*>y^-f->RCJt*#K:Wv%5l-3 5RyfB*^** < fe 

[6007] #cic, 06 (b) tc^-r<fce)tc7* hy v 
^©flDiic j: y /t u * A/BOH* - > 2 7 # > y 

2 9 : 
[0 0 0 8] . 

UJ: "5 h^-*fWH] ±jzEbfc«fc-MCS£3fc© 
l*lluai&«ffla*©JgfifcT? * > f ^-r- >*©iBflHL*A 

z:© .t e» * 9 iA©fi y a«* ^ ^-^^m^©^^ 
^MK©li!a)t©*ff * J:tf-t©w»ic*a < ##1" •£>. 
-ei>T, ^©^a:^©syii$fe«fiLyc7* hy 
-f xgfcfet-tsgaiii/t^ ->«5?©fe»©«i/jvtjag3i« 

T-,iiU&X I/ & £ b £ BS»©T? *J xfi£© ^ - a 

figtc <fc •& ft^^ 5 x y * s: § i ssja-r. 

[0009] XK£©^xA©My ffl 

5. 3©z:i:fco^TEl7-ei5ire-rs«, 07ii^-5 i ^>'f 
co'^-r- - s?ct&se b t-K y ©* s ^ & acsfflRSii-s 

k:»^?H3. i*w^atT.xv>§. lt, ^ssK^ytc 

0»7xA3 3 &^-T5#^> $feMb^lHI^©H 
y*^^<ft*i:> H7iCas*-J:"3d>x^3 3©^ 

^^-^3 oica^$nft<fts. -5-bT> mzn%x- 
ubfey^-?— ^fearFbfeyir*. 3©fc«bic^^ 



3 

[ooio] *nm<D a wau 3©j:e> ttmrnaMa 
wmm&*& u 5 NUL&fc Aft L/, ¥*ks«ic g v * -5 

«IWfc#»KII«)*jaS:#*K:f Site**. 
[0 0 11] 

[0 0 12] ^*#SR?fe*-rs**#»« 
tf. 

[0 0 13] tffigmx&#?SilfittlR©*fE3t 

[0 0 14] x»c#»wco«Bt*a5tt, tna¥*ttiHK 

x hKK*&**->«91-*fc©©^lt»«:-*-SXg 
[0 0 1.5] 

[#§^©^J6a)^®] &lc, #$8ififflSli6©JBfflK:ov* 

Sr^i". ® 1 iCat-T AXST-, l^iA^MlK&^^S 
«©*5»HU:fc**/W^#fca*i*. fit, «7x/n 
©fiy*tftt»a*i*. ^xA^BSfc^^;^ 
KSftfc*©* xA©OTK:#fttt&#*SfMitt#, 

31) testis. 

[0 016] J^T^ A#»fCi*i.6©xaS:«rei-*. 

i^*iiM©x3Bi«©iswfsHT»*. pmmmmri 
v y n >a£K i ©^ffiauc ^©s$(5T*ui^ u £ «fc 
•mcmos h9>^***©4M*#^©*W8sawjg 

««awtNa©iAftjf-2#s/.ij i ©ms©« 

iS©m^«4 0 Onm3ISlC!g5£3.nS. *LT, 3© 

i/ y a >»^bBiJcj± 800 TcsaE»«^©nwa3i««iis 
tis. i©«b^^^y3>awbKwjM5»c*y, jira 



(3) WW¥9-4 5 6 8 0 

4 

[0 0 17] WC, ta&©Jfl!99tMR3©ffi&©ffi«tf 
K^'fxyf^ysw. LT, 8MRJI2©ffi}£©£ 

[0 0 18] Z.©«fce>{CLfefl, ®3JC^1-J:e)lClgli 

j^jkbmmb © * 9 )i&mti'47t)ti2> o m 3 «fc ? 

tc/1 y 7 * # ;b 5 AieMttHR 3 ©Si® ztfny*? 
h?L4©JSaJ©'i«Rji2«iBK:a*ans. 3 

©;■* y 7 * * ;u 5 ttigvtf 5 o n mmxasutf-* ym 

10 T-^J&a^S. ffifUf 2&rty7**/b5'£©£ 

j&u j»^fe»^T^y3>fc^*>aMKfc©«kSj« 

&&ai*r, £©«*£**:/ 5/ DIM" KJffeMWWSi: 
[0019] mjP 3 0 0 n mgK©* > 97JrV 

F 6 tH 2 T*fey^K?a^tt4 5 OTClCfSgattS. \1 

z.T\ # >yx^>flitf ? h?L4 ^ci^7.f7 
20 T^r? b >y ye*Kna'*v* «fc e> tcrtBt*frtfiMEs*i 

^ i/ y v-cj&m a « 3 a tf $ . 

[0 0 2 0] r©J:-5fcj*fl6fe#©*&lctt. 6>r>^ 

#©^x/\i?©2/y n>s®i©^:*j4, -r^ti-feM^ 

JCSofc9aiA©*bfcWffi»J±6 0 AmJSLhJCSii-S. 
fbt, ^>^5=->^6lCtt, lX10 10 dyn/c 
m 2 SH©5lo»yjS*tffel5*J:-5JC*i*. 
30 [0 0 2 1] <SMC, 3fej*bfc2**HjE««l»^^ttffft» 
. J/'J3 ymm. l ©^MSts CffiSI 2 tf $ tu 

fctssR-rs^u 7^ 5 1. z y y^zsm 6 tf 
. nfe-5'x>'\©M, -r^tot>Ei4^f s/y n>^i 

©«!BK:S**iBMMilR7tf3g«a*i*. 3©M**liE 
ommitZ /imllTfeS. 3 3T% 3©SJECVD© 

iiajt««tt4 o ox;s*K:KjEa*i*. fit, as** 

40 ^iltliSiH 4 to 2 tfffiv^e)t^So 3©<fc-McL< 

j&§io5§y^tf^ansj:e)fc^s 0 

[0 0 2 2] r©J:^*^TSB*»jE««K7.*^x 

AOTJc^atisi:, 5fe3*bfeia«©sys:*UT^ 

fe>^x/V«, -?-©SyStf 6 0 /imtf 6> 1 0 ^m|lC 

50 [0 0 2 3] L^b.'iow-e^ticst^w 



(4) 

5 

m&&iE%mm 7 *#tlr©2/ u 3 >&-fb 

1?, Z.©#Rfgif§iR 8 l±KJ¥ lOOnmOJ/'Ja >fi-fb 
SiH 4 tNH 3 ©^r#^£JBv^7^XvCVDT* 

^©#-£iCte3 5 0TJgg&Clgjfe£*l5. ifttt, fiMBI 10 

1MHMK.8 ©i«JEifiT?g**jE*B«BI 7 ftft&sis *i» 

as, £©*> u =3 ^a-ftuttt^ i^©s y *£*tan3** 

[0 0 2 4] 5fe5*Lfe2*«liEtt«K7tt, ^5XvC 

TSiH 4 i:N 2 0©iB-£#;*#/g^e>ft<g>,, lit-, 
Zl©^iaS«3 5 OICT'fe?). -?-L/T, 3!£il^TH 20 
-©SMWwM* ^ >^-T*&«E L- tc «fc ? &&#T* y 
n >ttflsK«(iMtd tiMMMNR 8 ft* «k d JC 

£©#&K:i*, ^5Xr*»4S-S*RFti© 

»fiwaa» i3. 5 6mh z f&mmz-rz»j&m-&%> 

l*ffcfltffl#?L»KHtff < »J l*Mi.tf £ t « < & y , & 

**iEi&iMiK 7 <Dmg.wm < 

[0 0 2 5] 7* h'J y^9 7-fXST»BI4K;jS 

l/fe^^f>16±©7* h h (0^3*1 30 

,-f) tC^©^T*iB«R^*->*^^Sn*. 
~ [0 0 2 6] f bt, 0 5fC7jVt<fce>lC, ZL©7^-hW' 

* tc LT * ^ VTst ym 6 i: A U 7 ^ * ;i/ 5 tfjf{$ 
iy^Sft*. -£-L-T, 7ty7**;i/ffilM*->9 ■ 
^^^^x^>HE^A^-> 1 OAW^S*i<, 

[0 0 2 7] ^bT, ?x/N©Ky*©f£M©fe«>£JS 

^fcsg*»iEa6«K 7 ^ahumr 8 wsmoit&msL 

[0 0 2 8] d©,teitC2(s:f8K©^tc«fen«, B3^# 
»T?»S*>^^>K©J«Bltfe^y =>3S«©«ffif»c 
£ xA©j5 y * SriS^S its fcftwfMMfctfJ&fcS ft 
•5. £©£&, ZL©d/N©^y*ti^©m^-©l/' 

T, BBtt/t*-->4^©fc«>©7* hU V V =5-7 4 JM 
X\ WMteWMrt* - :/© W#£*fcf?fcft* J: 3 & 

[0 0 2 9] £LL©iHMMT' te> -RMffi^lK 8 # 'J 3 50 



9-4 5 6 8 0 

6 

W--f h7^ Kfflttt, 'filS^SSi^ , NH 3 fej: 

[0 0 3 0] z.©«fcdJ&M*«liE«fegER7li, #7Lg© 
>>y n>^bmic|$g^'r5 : fc>©T-tt&v\ ) MAtf, 7^ 
5 5 1 o » U f£fc#£ 15 *«»«t? * ft 

««fcv\ 3©»^ WSHS©*a»liRT?**itffiHi«i 

[0 0 3 i] ?Ssfe, IIMMT?ttf >^?>WiK:»^ 

AM©BE»»S vMiiSHUWkM© S/ U iM KBSK©"** 

[0 0 3 2] 

■[»«©»*] «±lclWib3feJ:iK:, *58WttiKB^ 
italic 5/ 'J =i >S«©Mlc^*^jEiii6JiR«:*t?IS 

[0 0 3 3] Z.©i^fC-tS3i:T% BB^^*->fi^ 
©7* h'J y^7-f XStCSBV^T. ^-r-V^KIiSlB 

/jNK^S3t"e©^x utift < & y » 7 xAfific «fc s 
Sffi®Tf-iS©^^7^li^:*ilc<S^-t-s= f bt, ISM 

&m %m v * fe«fcw«!*jf bb«*«s* Kmrnx- 1 s «t e> 

[0 0 3 4] Htc, *S/h^S^fi-cS>S^-xyA© 

S. Htc. 7xA©U^h57;Wii£^Lmflfi^ t - I -it'I 
[^©©fimj&giW] •• 

[01] *»wcfie^**«©*wxsBaT?»*. 

[02] *««|©«5t*»«:«lWt-«fe«>©l»i®BI^* 
5. 

[03] #«iB©iBi#««:ttwf sfc»©w®erc* 

•So 

[04] *»9iffl«3S^S«:Bl9!"f*fe«)©Wi®iaT?.» 

[0 6] (^©tt«S:S.i)3"*-Sfc»<Z>xej(H©*WfiSH 
[0 7] «*©«»&B.flf , t*feft©^-5 i -y»©WTli 

0T*feS. 

[^#©^^9] _ • 

i,2i s/ y p 



(5) 



9 -4 5 6 8 0 



2,22 mum 

3, 2 3 

4, 2 4 n>2 9 h?L 

5, 2 5 JV)T*9J\/ 

6, 2 6 *>if*T->R 

7 £&*iEMR 

8 &wm&$& 



8 

9, 2 7 XV7*9M&Wl-y 

10, 2 8 fytf^T-ywww-y 

11, 2 9 
3 0 

3 1 &M 
3 2 

3 3 tfxA 



[01] 



1 









mm 















r 



[S3] 



[02] 




<5 fyfzfyfc 
S KHTtfHs 
3 

•z 



[04] 



-5 
-3 



[05] 




[06] 



CIS 



24 




2 



[07] 
33 



3/ 



3(3 




32 



